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UTILIZATION OF BLUE LUPINE SHED 
Reserve 
ti \ 
The present utilization of the seed of blue lupine (Lupinus angustifolius) 
a in the Gulf States is limited apparently the requirements for seed- 
-ing. A considerable acreage of this lupine is grown for soiling purposes. The 
seeds are not used for food and feed purposes as they contain several bitter 

Satis] oids having toxic properties. Any industrial utilization of the seed will 
"depend necessarily on the chemical and physical propertics of the constituents 

_ present in the seed and on any favorable competitive position that may develop 

f for the seed with other commodities of similar composition and properties. The 

_ proximate chemical composition of blue lupine seed is given in Table I, and com- 

pared with the average composition of several commodities and commodity products 
P which are either actual or potential sources of vegetable oils and proteins. 
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Bi . Table I. Proximate Composition of Blue Lupine Seed and 
i Specified Commodities and Commodity Products. 
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‘ 
| 
ie Mois- Crude Ether Crude free . 
| Iten _ ture Ash Protein Extract Fiber Extract 
| 4 | A Fe vA ye 5 5 
lu ine Seed 1/ 
“Blue (L. Angustifolius)= L358). 239 30.98 6.41 11.49 34.92 
3 Hine (1, Angustifolius) 12,26 2,66 31.06 52h 13.94 3h. 87 
% Commodities 
| re Walues)o/ 
Cottonseed (whole) 1<3 Be) 23,0 230 16.9 26.3 
_ Soybeans 9.8 oes 36.9 tae ues 26.3 
© Peanut kemels eye. 203 30.5 47.7 2.5 a3 7 
. Flaxseed 6.1) 3.6 23.5 36.4 Co. ee eee 
BP onmedity Products 
Sears values 
| Cottonseed meal ~ 6.5 bed 43,2 ae: 10.6 27.0 
- Soybean meal 8.3 ya Lh. 3 Sel 5.6 30.3 
Peanut meal 6001s Geo 46.4 8.6 952 24.3 
Linseed meal ae PE Bo a2 6.u 8.0 36.2 
} SA tar hte: 42.9 2:3 205 42.0 


Corn gluten meal 


- 1/ A. L. Winton and K. B. Winton, The Structure and Composition of Foods, Vol. 
' ~ II, Vegetables, Legumes, Fruits, p. 304, New York 1935. 


2/ Sample from Florida Agricultural Experiment Station analyzed by Southern 
~ Regional Research Laboratory. 


a From "Feeds and Feeding ," 20th Edition by F. B. Morrison. 
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Though the seed of lupines have been used in many plant physiological researches 
and the protein present was studied extensively by early workers, detailed data 
on the composition and the characteristics of the constituents present are far 
from complete. According to Osborne and Campbell (J. Am. Chem. Soc., 19, lou 
(1897)), both yellow and blue lupine seeds contain: (a) a globulin, conglutin, 
forming 26.2 percent of the kernel, (b) a small amount of soluble globulin, 
(c) water soluble protein forming 0.37 percent of the kernel, (d) a small amount 
of glutelin, and (e) a small amount of’ nitrogeneous matter presumably proteins 
insoluble in dilute alkali. 

\ 
Lupine seeds have been shown to contain the carbohydrates, lupeose, stachyose, 
and paragalactoaraban, Mazzaron (Bol. Soc. Bustach, 32, No. h, 23-6 (193L)) 
reported Lupinus albus seed to have a starch content of 3.97 percent, gees 
the usual iodine test was negative. He also reported: 


Reducing sugars (glucose) Qvern 
Non-reducing sugars (sucrose) acl 
Dextrine 2613 
Hemicellulose AUT? 


Guillaume (Compt. rend. soc, biol., 89, 887-9 (1923)) found the amount of oil 
obtained from lupnine seed to vary with the species of the plant studied. The 
various constants determined for the oil from various kinds of lupines fell 
within the following limits: 


Density at 15° Cc. 0.9270 0.9270 
Refractive index at 22° C. 1.4714 1.4756 
Iodine number 102.3 EY, 
Saponification number Ny ans 189.8 
Acidity Ts 20 
Chilling point Osea Cn UA ie 


Lauro (Oil and Soap, 11, 196 (193h)) examined the oils from two lots of white 
- lupine seed and commented that the oil resembled soybean oil in odor, color, and 
behavior. Averages of the analyses of the two samples of the extracted oils were: 


Density at 15° Cc 0.9186 Phosphorus (P20s) 1.8% 
Iodine number 96.5 Acetyl number eve 
Saponification number 188.7 Titer She Gr 
Unsaponifiable matter 2.8% 


Lupine seeds are variously reported to. contain from 1.55 to 1.59 percent of 
phosphatides on a dry basis, 


Muenk (Landw. vers. Stat., 85, 393-U16 (191h)) found the seed of blue, yellow, 

and white lupines to be rich in diastatic, in glucoside-splitting, and in peptone- 
splitting enzymes. An enzyme, capable of fermenting urea, was also found. Also, 
that the blue lupine seeds contain an agglutination enzyme, phasin, 


The alkaloids in lupine seeds have been identified as sparteine, an oily liquid, 
and lupinine and lupanine crystalline compounds. These alkaloids are rated as 
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having a low order of toxicity, but have been cited by Isaev (Trudy Belorusskogo 
Sel'skokhoz, Inst. 8, No. 30, 119-21 (1939); Chem. Abs. 36, 5606 (1942)) as being 
highly toxic to various insect pests, especially to the gooseberry sawfly. 


It is doubtful that processors can be interested in using blue lupine seed as a 
‘source of oil, as the amount of oil present is within the range of the amounts 
left in the meal and cake in processing cottonseed, soybeans, peanuts, and flax- 
seed by hydraulic methods. Solvent extraction would have to be employed to 
recover the oil and special processes developed to condition or prepare the seed 


. for extraction. As little is know of the characteristics of the oil and as no 


industrial experience has been had with it, it is anticipated that lupine oil, 
if obtained in commercial quantities, wouid have a market value equal to if not 
lower than soybean oil, 


As, a source of protein for industrial use, the lupine seeds do not appear to be as 
rich a source as cottonseed, soybean, peanut, and linseed meals. Over 5 million 
tons of these meals were produced from the 193 domestic crop. These meals are 
used largely for feed, with only a°smail fraction being used as a source of indus- 
trial protein for adhesive purposes, such as plywood glues, water paints, paper 
.Sizing, and paper coatings, and for plastics, The industrial supply of vegetable 
protein and vegetable protein materials is: obtained largely from soybeans at the 
present time. Statistics are not available on the quantities of vegetable proteins 
produced and used industrially. For many uses they are competitive with casein. 
As a source of protein lupine seed would be expected to compete with the oil seed 
meals, and being a new commodity would be expected to command a somewhat lower 
market price. The seeds have the disadvantage of not being suitable for food and 
feed because of the alkaloids present. 


Assuming a 1200 pound per acre yield of blue lupine seed and the use of a most 
efficient solvent extraction process for recovery of the oil, the potential yield 
per acre may be calculated as 50 to 60 pounds of oil and 1100 pounds of meal 
containing approximately 34 percent or 370 pounds of protein. These values may 
be compared with the potential yields of oil, meal, and protein for the four 
commercial oil seed crops domestically produced (Table II), and compare very 
favorably with the yields of meal and protein for cottonseed, soybeans, and 
peanuts grown in the Gulf States listed. It must be appreciated that the farm 
cash return for cotton lint is four times or more than the return from cottonseed, 
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“Table II. Potential Yields of Oil, Meal, and Protein per Harvested 
Acre of Cottonseed, Peanuts, Soybeans, and Flaxseed in Specified 
States, and for the United States, 


Cotton= Soy- Flax- 
mine seed Peanuts _ beans seed 
lbs. lbs. lbs, lbs. 
out’ 
~ Florida ra 199 ete fdas’ 
Georgia 65 cae LS ~-- 
Alabama 644 209 hs --- 
Wississippi 96 Lh 82 --~ 
United States 72 216 169 178 
wears! 
Florida 113 285 cea acces 
Georgia 176 305 314 sins 
Alabama 178 300 285 oe 
Mississippi 25 202 517 ose 
United States 206 323 912 334 
Protein (yields x percentage in Table I) 
“Florida hg 13 --- — 
Georgia 76 12 139 --- 
Aiabama 77 139 126 --~ 
Mississippi 106 9 229 ee 


United States 89 150 Loh 118 


1/ Fats and Oils Situation, No. 73, p. 16, March 1943. 


The production of blue lupine has been justified as a soil improving crov for the 
south, as it thrives well and fixes nitrogen when grown on acid soils. An added 
source of income to the producer would be had if a market for the seed, other than 
for seeding, were developed. The seed crop can be produced at a low labor cost 

as it can be harvested with a combine. With the breeding.and subsequent production of 
an alkaloid-free variety of lupine of superior agronomic characteristics and satis- 
factory chemical composition a feed and possibly a food and industrial market for 
the seed should develop. Reports indicate that "sweet" or alkaloid-free varieties 
have been developed in Europe where there has been a long established interest in 
the crop. In chemical composition lupine seeds are compared with oil seed meals 
(Table I) on the basis of oil and protein contents, With a feed and perhaps food 
market developed and stabilized an industrial market might be developed. It is 
conceived that an industrial utilization of the sded will require a dependable 
supply of seed at a fairly stable price. Information on the types, agronomic 
characteristics, and cultural methods of lupines is given in Farmers! Bulletin 
196 entitled "Lupines, New Legumes for the South," 


Southern Regional Research Laboratory 

Bureau of Agricultural and Industrial Chemistry 
Agricultural Research Administration 

U. S. Department of Agriculture 

October 7; 19h 
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